Fusarium species, a large group of plant pathogens, potentially pose quarantine concerns worldwide. Here, we focus on the development of a method for detecting four Fusarium species in quarantined plants in Korea: F. solani f. sp. cucurbitae, F. stilboides, F. redolens, and F. semitectum var. majus. Species-specific primers were designed from the nucleotide sequences of either the translation elongation factor-1 alpha (TEF1) gene or RNA polymerase II subunit (RPB2) gene. Two different primer sets derived from TEF1, all specific to F. solani f. sp. cucurbitae, were able to differentiate the two races (1 and 2) of this species. A set of nested primers for each race was designed to confirm the PCR results. Similarly, two primer sets derived from RPB2 successfully amplified specific fragments from five F. stilboides isolates grouped within a single phylogenetic clade. A specific TEF1 primer set amplified a DNA fragment from only four of the 12 F. redolens strains examined, which were grouped within a single phylogenetic clade. All of the F. semitectum var. majus isolates could be specifically detected with a single RPB2 primer set. The specificity of the primer sets developed here was confirmed using a total of 130 Fusarium isolates.
Keywords : Fusarium, PCR detection, quarantine fungi, specific primers Fusarium is a large genus of filamentous fungi that includes a broad range of plant pathogens causing wilt and crown and root rot in a variety of hosts. Some members of this genus also produce various toxic secondary metabolites such as mycotoxins, which are harmful to both human and plant health. Due to the diversity of plant diseases caused by Fusarium species, these species potentially pose quarantine concerns worldwide. In Korea, eleven pathogenic Fusarium species are listed as quarantine pests (F. solani f. sp. cucurbitae, F. stilboides, F. semitectum var. majus, F. oxysporum var. redolens, F. oxysporum f. sp. cattleyae, F. oxysporum f. sp. citri, F. oxysporum f. sp. cubense, F. oxysporum f. sp. radicis-lycopersici, F. culmorum, F. poae, and F. sulphureum). Here, we report a PCR detection method developed specifically for the first four Fusarium species.
Fusarium solani f. sp. cucurbitae causes Fusarium crown, fruit, and root rot in cucurbits. This species can be divided into two different races (1 and 2): race 1 (telomorph: Nectria haematococca mating population I) causes crown, fruit, and root rot, whereas race 2 (telomorph: N. haematococca mating population V) affects only the fruit. Currently, the races are thought to be distinct species, as they are clearly different in terms of sexual mating behavior, other taxonomic characters, and DNA sequence homology (Mehl and Epstein, 2007) . F. stilboides causes bark and fruit rot of citrus and coffee (Gerlach and Nirenberg, 1982) , and is a member of the Lateritium clade of Fusarium; it is still difficult to distinguish it from some isolates of F. lateritium, which also belongs to the Lateritium clade (Geiser et al., 2005) . F. semitectum var. majus, a cosmopolitan species, is one of the two varieties of F. semitectum (the other is var. semitectum) and is regularly associated with a complex of plant diseases (Hawa et al., 2010) . F. redolens causes wilt, seedling damping-off, and cortical rot and used to be recognized at either the variety or forma specialis level of F. oxysporum (F. oxysporum var. redolens or F. oxysporum f. sp. redolens), but is now known to be distinct from F. oxysporum (Bogale et al., 2007) . In Korea, the detection of these pathogenic Fusarium species in quarantine services relies mostly on the morphology of conidia produced on plant samples, which not only delays the quarantine procedures, but also lead to misidentification of the fungal species. Therefore, it is necessary to develop a fast, reliable method that specifically detects these quarantine species.
The objectives of this study were to 1) confirm the species identification of the Fusarium isolates collected for this study using a phylogenetic analysis, 2) design speciesspecific PCR primer sets for the four quarantine Fusarium species, and 3) determine their specificity, sensitivity, and reliability.
Collection of Fusarium isolates. For this study, 130 Fusarium isolates were collected from several culture colNotes *Corresponding author.
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